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Abstract 



PURPOSE.To reduce a surface pit of a compound semiconductor hetero-epiiaxial layer, upgrade the evenness of the layer 
and reduce carrier concentration in terms of a hetero-epitaxial layer growth method for GaAs or the like on a silicon 
substrate. 



ure 
er 



CONSTITUTIONS natural oxide film on a silicon substrate is removed and a compound semiconductor low temperatur 
growth layer 2 required to generate a growth core is formed thereon. Then, a first compound semiconductor epitaxial lavx 
3 is formed at a temperature of 600 deg.C or higher but less than 700 deg.C. A second compound semiconductor epitaxial 
layer 4, which minimizes the number of pits is formed thereon at a temperature of 700 deg.C or higher where a third 
compound semiconductor epitaxial layer 5 whose carrier concentration is low, is formed at a temperature lower than 700 
deg.C V/311 ratio, annealing temperature, annealing atmosphere and raw material gas of Ga or the like are optimized 
during the formation of each compound semiconductor epitaxial layer, which makes it possible to reduce the number of 
pits and enhance the evenness of the surface. 
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, S^tCS iS«SS$:7 0 0-C^i®(CP$jaL. V/I I 
IJtfc2 7Kl,T*5l O^HMOCVDI-SZtfCio 

[0 0 4 5] 08 IX a»fc*2*ttH0ttft£j£lc.l: 
^GaAsxt:- 1 5r^i/i';bii«^<7)itK0T'. (A) 
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a^mmawmm. (b) hmzmLz^ 

£4WH**MKBa*yf 2 ©37 b y± y tMfitozmi 

LT, 3. lnmW2. 7 nmiCigMLT^o. £ 
fe, GaAs^6&6|l2^64WyW*xtr#*S/^ 
10 ^*4fejauw-*iMDX/I I Iifctfi<rftifc{CJ: 

X105 cm-2fre,3xio5 c m~2lCg«LT^5. 
[004 6] :««tH0<t:^i(^7 DlW * 
^Mfcft^Sacfc^Ttt. S i IME±IC{bft4l#WflE 
<Ba«a»» £J£f& U *G>±KtR 1 L£4W**fcx £ 
**i/ J r)U§if&&?Z1g(DV/I I Iit£J:tff52CD 
ftWNifltxt**^if;bffS:iS*-r5iR©V/l I 

■fSfl&DV/I I I ifcfc yaffil**. WC2 0JKTICT 

[0047] mi mmm z <D£tmn{£&&pm# 

£4*^{^t**^;ujf£JI*0^4:ic«fcoT7x 
■r sftijf ©ft^ftiimftx tr* * ;> * ;ij§o)&fiz¥ 

W.it+Z&frZSWiLtzbOZ'ibZ. 
[0 0 4 8] SiS&hlC'ffc^iij^^^^^^ii 

**®cfe^TJi. s i mLtizit-&fa¥mm&&im 

V>%m%PPT-T--)\,tZ>ZtlZ&-oT> $<b(C^(D± 

io ittzztztmttz. 

[004 9] JS^#f>tt, a^OH^(;<toT. -OMfc 

f$.mmi§<D±iZ!&g i u t{ b^l^^x tf 9 * > ;i/ 
®$:7x-;H-siS{Ct;W?»T-S)SZi:5:«MLto 
[0050] H 9 (i. ^3 ^Sg^jO-f t^Wmfr^ D 

E^3S:^tT^S. ZW0(Z). fiU&gptJB.fi 7 6 T o r 
50 r. VttKM#%££0. 3 5Torrfl>AAfc. fifS 



11 

ffrt5*7 6 0Torr. Vfflmn*jN£0. 6To 
rrffliBt. SJ&BW£hl 6OT0 r r. VJ£KB 
#*£E 5 . 7 T o r r <D * C fc, 50« rtE^J 7 6 7 
o r r . VffiMftjl7>ftE. 1 . 3 T 0 r r D t T'E 

[oo5i] ~zt% znf&mtMtGmmw^T-u 

ilf?*ytMgJi£i;Sv^ t MOCVDiCfcoT 

[0 0 5 2] (£1050*] 
£ 1JSHI 

SJCCf 4 3 (IH2 £ 1 2 s 1 m. AsH3&34sccm 
iAU SJEfftE^fc 76Torri:L. Si gtgfc 

1 0 0 otx- 1 ofMaaffl»LTiaawtflife«*u&. 

WttaiSlCfcHT. H2 <©«aM3efe*>&k\ fiJ&ff 
F"3E*^7x-jHgj[^x-tt^fce>«:l\ Ga 
A s Zf&&*ZXWM-li.%fc'g<nftmzmUzG a 
A s A^-rs^&BK-festXCA s H3 5:34sccm 

[0053] mzmB 

5 iSS(DiSSS:4 0 0rmKlC»iaU AsH 3 i:2 

6 6 s c c m, MJ *?)l>jiV OL. (irimethy 
lgallium TMG) J:l 8s ccmiALTG 
a As{6S5£^15: 1 0 nmmg*ffSc5-££. 

[0 0 54] m3gpg 
(fttC, S ig«5#igU 3©±(C6 5 0*CT'A s H3 
56 7 s ccm. TMG £2. 5 s c c msgAUTJ^ 
0. StfmfflliroCaAsit^^i/t/H^L 

[0 0 5 5] gS4®Jg 
miOGaAsxf^^i/-v;i/jfOTfi£^$;cfi»TU Si 
Sffi5 9 0 OtiTffifiU 1 5#EI7x-;i/«:f7o£. 

SiSf p^E*5: 76TorrtU AsH 3 » 
E50. 1~1. 6T0 r r a)fgB-,>2Wt L£. 30£ 
JSf WJ±^7i: A s H3 #E<£iSfflJi, ; E9{Cfe^Tfi]SS 40 
A-DT'7n$*lT^&. 

[0 0 5 6] £5©pg 

ZO&fc. S ig«£mmgU 6 5 0"CTAsH3 
5:67s c cm. TMG 5 2. 5 s c c mi§AbTi?$ 
2. 5 v.m(D±M<Ds&2(DG a A s it'^^yi-il/f J 

[0 0 5 7] laioti. 7^y>Mi:CaAslW 
#£/*;i/Jf<BSE¥£tt©BB«BI (1) T'&S. 
<D«tttt7;uS/:/aflE. «»BI2©G8AsiW* 
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GaAsX^t^^ffflgg 

[00 5 8] Si«EJ:ICja»LfeGaAsfiartJWi 
CD±i:^bt^i ©G aAsx^*yt;H^7r 
-;i/Lfc#o£»£®. S±Ji©«2©GaAsxfer* 

C RMSI24. OnmT'Jjofe. RMS#4. 0-nm 

AsH3^E*«0. 3 5~1. 3 Torres 

[0 0 5 9] [£200110 

fglgpg 

j&Sf *£H2 6l2sla AsH3 534sccm 
iAUS6fflEAfe7 6Torri:U S i&fg£ 

1 0 0 otc-pi o#mmLT£mHmm£Ltz. 

«*©iaJCfev%T, H 2 (BittttSEfc&fcu. gfS* 
ftE;to7x-;iamWT*lJ3Efc(bfcK Ga 

a s zj&t&jwMitszvapmztimurzG a 

A s A s H3 5 3 4 s c c m 

[0 0 6 0] ^2®fg 

S iS«<6jaKS4 00t:mKlC»fflU AsH 3 52 
66 seem, TMGfcl 8 s ccraiAltGaAs 
<gj&&fyi5 1 0 n mgg*tg!;*-fr£:„ 

[00 6 1] SI3SI5g 
ftlC. S iSS5#SU 300±!C6 5 OTGT'As H3 
5:6 7 s c cm, TMG5 2. 5 s c c mmALXW- £ 
0. 5« mCO^lOGa Asxf^dri/-r;i/J15:^L 

[006 2] m4S® 

JBl©GaAsxif**j/ir;uJiC»«*S:4>WiU Si 
g*£5 9 0 0TGST-#{SL 1 5^W--/b5ffot. 

fiJMWE**: 7 6 0 T o r r t-U A s H 3 
»Efe0~10Torr®«H-PSBfkLfe. ZlOSSf 
P*3E£i:AsH3 #E<DjgHl£. 09 tC£^TiIlf!B - 

[0 0 6 3] &om 

Z\(D&£. S iSfi5:fft?KSU 6 50*CT'AsH3 
567 seem, TMG 5 2. 5 s c c ma8ALTJ?$ 
2. 5/im0±jftf>£2£)GaAsxfc , *3f£/-wi/Ji£ 

[0 0 6 4] HI lit. 7fri/>&m£Ga Asxf* 
*^*;i/JI<DSSF!*Stt<DBWBB (2) T'&o. z<7>EI 
0gtfil;t7;i<v>#E, i«fiHJGaAsxtr**2/^;u 
«WSffitHI£bffli«i5S53tLTV ^o. RMS#4. On 

nS<Z)lX. AsH3#E#0. 6~5. 7Torr^ 

[0 0 6 5] [£30)f|»fl 
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41IZH2 1 2 s 1 m, AsH 3 £34sccm 
»AU SfSf ftE^t 7 6 T o r r t U Sig&S: 
1 0 0 or 7? 1 OjfflmLTittMtJR&Mi£L&. 

«E*t7--;naEWTHJEto6«:^ St. Ga 
A s S:«*1-5lS£WWiiErt:»OrtaJICf»LfeG a 
A s *^M»T4(CS:B&^fetf)ICA s H3 £ 3 4 s c c m 

[0 0 6 6] £2&|5g 

5 iSffi©i&S?:4 0 OTCSSICKSU AsH 3 £2 
66sccm. TMG&1 8 s c c m^AbTG a A s 
(SOAR! £ 1 0 nmgflPiBIS-ttfe. 

[0 0 6 7] g3SPg 

Si££&#jlU ~tf)±IC6 5 0"CT'A s H3 
5:6 7s c cm, TMG£2. 5sccmS§AUT^$ 
0. SffmCSlfflGaAsiW^f^ril/I^SfiL 
&. 

[0 0 6 8] S£4@P§ 
fEl<7>GaAsxtT***/ir^/JI©ritft«:WiU Si 
g«£9 0 0G£T'#?SLl 5^WB7--;UfefTo&. 
Z0M. A s H 3 3 4 s c c mt U fiJSff ftE 
*fc5 0~7 6 0Tor rCMBHT?2fl:Lfc. 
ft, AsH 3 #J±lJ0. 14-2. 1 T o r r CD«gfflT' 

[0 0 6 9] S5SPi 
30)**. SiffiS&ffUWlU 6 5 0-CT'AsH 3 
5:67s ccm, TMGS2. 5sccmiALTJI$ 
2. 5#m(D±J!0£20)GaAsxfcf*3fi/-*;Wf£ 

[0 0 7 0] 'HI 2H. S&frtE^ilGaAsXfc:* 

ttSJSfftEE*. «»»liGa A sxfcf* 
BflHiMH«IKfesSl/0*4. RMStf4. OnmJ^T 

li. EU&'gtoEfitf 2 2 0 T o r r R±£>&#. A s H 

120 9 OffiftA B C DlC-££ti5>. 

[0 0 7 1] JJBDSttMcfcvvcti. GaAsffiUK 
Jtl. Wl<7>Ga AsXfcf**S/V;UJi, ±N<tiB2Q 
G a A s xtf^r*i/-v;uJBS:ritfi-r4lBM!)«WE*S: 7. 

6 T o r r t Ltztf, HOTorr J£ilTT*iXlJ±IB 
£l^«0>¥fifcSES:WTS±Jf 0>SI20>G a A sxtf 
* *i/*;uJl*:f§5ii:#T'£fc. i©5B6Wcs^T 
tJ. ffc^^ftilLTGaAs, AlAs, InA 
s, GaP, A IP, I nP££tiiftfc0)SJi£En 
©ii:tfT'tS. 

[00 7 2] (SB4 MM g5fa<7)<k 9 S 

i gffitf>_t(C4 0 0-50 CCgSWlgST-ft^^ 
&<6S$fijf £fifc£U -cO±!C6 0 0-7 5 CCS® 
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[0 0 7 3] ii3tf. MK02SiefcRffilca3^T 

*wmf*x f * * ^ ju&etffa&Kiss * t#s -r 3 

10 fig, ft^if5#fc<giSf£im©«®aWU T0±tCBg 

[0074] iCDJ: 3 (Cfiffl&Mf O^tf^Sffi 
ic. iSS©3TSwxhf^^i/-v;b^s»^Sias«j:y 

IS, Ga®f^i:LTS , J^^l/*'U7A (TMG) Srffi 
TMG©$WSGBS6&'Knfe0>. it&fa¥mfri&. 

20 icfiaftr*ii:««T*3&^. 

[0 0 7 5] i©JBfi«©/\xnxif**j/^;i/a*^ 
Six GaO/^tLT. tufEOh'J^T^U^A 

(TMG) «fcU##SS;Wg<, <6fiTajW4ifc# 
T'tShUx^l/tfU^A (TEG) Sffl^Tft^ft)^ 

fit.5.6£4#»i:tS. 
[0 0 7 6] GaJRBi:LTTMG£JBH5»£J:yflS 

**^;W&gE£j£ilt£^£T'^t©lg«c£L: 
Tv*£flSSd^©*ffi0^«:l8?ifc;!)<TS. ^co 

©;g®<Z>¥iStt£Bfc#t£ii:tfT'£S. A77 
7 -JB&J&R7 *IK0>G a CDDRfti: LTJ&EKSjKOMIt > 
MJx^J/jSfU^i* (TEG) Srffltv {b£#4Mg#<& 

#'J7A (TMG) SSnSifclCfcoTlB^**** 
BWSHfctiflJfclfc^i fctf 

[0 0 7 7] iOTJgJQWlCfc^TlX MOCVDICio 
T S i SI&hlCG a A s xtf***>-Wl/Jf fcj&gTSZ 

[0078] %im 

Kfo'&PlZHz 1 1 2 s 1 m. AsH 3 5:34sccm 
CDS£lT-jJ?AU. aSt(*lE^5:7 6T0 r r tU S 
1S«$: 1 0 0 O'ClZtmLX 1 0£f3*t#LTS«i® 
^tK=&BRi7S. ^©XSICJS^T. H2 CDfiftfiii^ 
fc^-f. ®C5fF*lE*Ji7x-;i/XSJ^T-liS*)<b^: 
^. ife. ^^^<7)i:t(ifflj: , top , >iSPi:^L/hG 

a A s *><##7S<Z>?:fi&<?fc«>. AsH 3 J34scc 
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[0 0 7 9] &zm 

S iSfi0ffi*fc4OOiCgKlCRSU ASH3 £2 
66 seem. TMG£l 8 s c cmagALTGaAs 
i&l&£%MZ 1 0 nmggMtJWS. 
[00 80] fg3I6Pi 



A s h'3 6 7 s c c m 

2. 5 s c cm 10 
TEGSKfi 2. 6 s c cm 

Ay77-JfaOJtaS CC) £«}:tfGafi!ft 

4 5 0X; TEG 

5 0 0t TEG 
5 20C TEG 

5 5 OX: TMG, TEG 

5 7 O'C TMG, TEG 

6 0 0G TMG 

6 5 CC TMG, TEG 

KE 5 0 0 0 A 20 



[0 0 8 1]fS4fiR 

S i gS<Z>j5Jg£ 6 5 OlCKJHftU Jgffif rt(CA s H 
3 £ 6 7 s c c m. TMG£ 2. 5 s c c mOSgfiT-^ 

[00 8 2] 01 3«U SH4ieS6W©GaAsxtr4r* 
S/*;i/JS<WItti: A<y 7 7 -JffifcfiffiKBBeyST?. 

(A) litf-y h&g, (B) liSpSttfcjftLT^*. 3 
©HI 3 (A) , (B) KL*«>n*J:^lC. GafgCtfi; 
UTTMGfcJBUfeflteli, 5 7 0X:OTT'A-v77- 30 

L*U GaJRRfcLTTEGfcJi 
5 7 0TC«TT-A>y7 7-«£^LTt) 
5 0 0*Cgg£TlJA«v77-fl<&S®<Z>tr>y h&gi; 

[0 0 8 3] Z<D«fc?iC. G a A s 4&ajft*l0>&3giE 
tlZmhrSZttZX-a-CXViffiiFffiteG a A s x 

^tSS(i4 9 0G^6 5 8 OVfxBzff&ZT'&ZZ ttf 

*>*»*. z^mtmiz^i-tat^mmi. g a a 40 

s, AlAs, InAs, G a P, A 1 P, InPfii 

[0 0 84] msmSM) S i S«^<Z) I 

vmmUHZC a A s WMtiSW¥mite.\Zf*i/ J rfr 

%4^<*xt^*^;Wf£j&ilLT. ZMt&Q&m 
*x tf * * •> * ;i/»©»ffi«:¥dHfl:-r * w i: #»* 
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V Wfc£4SMm»ftx t:^^i/t^f ifoittffgo 

f§*MH?2>£3|f:W3fe£. 3f®i:«fcoT*s<t©C£: 
[0 0 8 5] Z (Dgt&mCD^T D X £ * * i/ ^ ;i/gg^^ 

si*, s i 1 vaaHg©±icft^M5j»*(6is 

fe<S*U &J^£afc#-f*::i:£miT©. 

JfiWO^oxifdmpj/^^l/riaiTMSKioT. Sil 
[0 0 8 6] HI 4 1£ SlalQeWCO^f-nxtr**^ 

*;i/j*fi2^xga»HBre. (a) ~ (c) n&xm 

ZBLZ^S. wtf)HiCfiV\T, lll±Si££. 12 
tJG a A s {g^&fyf , l 3(2Ga AsitJ^^;i, 
Jf. 1 4t)GaAsXtT^^i/-v;i/ST*S. '©IS 

[0 0 8 7] UlSPg (HI 4 (A) *g® 
S ifiSl l©±CM0CVDS©«fi5£lcj:oT. 
JI^lOO AOG a A s {&jg«£Ui 1 2 £$£1,. j&l > 
Tl?£3 AmCDGa Asltf^i/tAfl 3 ££&g-f 
5. 

[0 0 8 8] £2@PI (HI 4 (B) #fl© 
GaAsi^^tJl/f 1 3»!HiaS:*-rs*ffifc»«j 
1 m#f®LTJ?$ 2 w mO^ffl^Ga Asxt'^dFi/ 
irMl3 S:»f . 

[0 0 8 9] SS3SH (H 1 4 (C) mO 
^ffl-ftL^Ga AslW^ytMl 3©±IC, 65 
OrTSgGaAs&^SUTGaAsx^+i/^ 

1 4 fcjBswa. 

[0 0 9 0] Hi 5(1, S55K6ffi|^f-nx^dr^ 
at ;WS«WStfC «k o TJ«* b fe G a A s JfSS® JK?ffl 

^sasi^T-S)';, (a) t«6sw)jaft3jjas7?rt*L 

(B) IJw©fSJ^<BfifeR£ffi-pd»Lfc»£ 
fca*LTV>4. HI 5 (A) ti. SiSSl 1<Z)±ICM 
0CVD*O*fi*SCJ:-3T. fS100A©GaA 
siSS^tftiil ^TJ?5 3 w m<7)G a A 

sxt:**>^;Wii 3fefitftU rroS®?:^! (im 
SfBLTTOfcLtfttC6 SOGT'Ga Asi^Jf-/ 

[0 0 9 1] HI 5 (B) II, S iSSl 10)±!CMO 
CVEMKJrtfcSiBZioT, ^SlOOAfflGaAs 
{SS&fiff 1 2 fcfifcRU >Ti?£ 3 m mOG a A s 
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SLT¥SfcLfe»C6 5 0tT*7--;i/fc!6U -ffl) 
®C 6 5 OTCT'G a A s x£* *i/-v;i/JSfcfifcRLfe» 

[0 0 9 2] tt-, Z.0)9&EM<D'\7-U2.ld9*r*/ J vto 
&&.1im,ZZ.Z> G a A s M<DXjimSt^W.mt 17 0s 

e ct*«j. v&m (xtm#i*mm 2 o s e c) c 

a A s <Z)flWCft^ft^#HHlc-3^Tfera«flM»»% 
1 3 £SfBL£&CD7--;uS5l*. 8 0 OG^ 

[0 0 9 3] (fltexen) t£3tE. Si«g±KMOC 20 
VD»Cj:oTGaAs»®ffc^fti{sa»»xe**2/^ 
Jf*ri»1-*»*, (1 0 0) - (0 1 1) 2° o f f 

[0 0 9 4] Hl6(i. S6SS07--;UZaife*-f4G 

7f;i/ (1) T**4. iOjHSCiSVvni. SigtSS: 
A s H3 #H^*T'ii^ 1 0 0 0'CmS.X- 1 O^fS^'J 
^-?LU). 4 0 0TCT*Sl0 0A©fifcRSfe» 
fStSfci^GaAsigjSj&SJiSrffcgL (o) . 
tC6 5 0'C?!?.23. 0«m(7)^ls°CDGaAsxt:•^^ 30 
^v^l/JffegfcRLT^© (A) t>\ Z<D&.&fj&Z\ 
S i SS±<7)G a A S i&m&-£cM<D±lZ&.£kLtzG a A 
sXfcT* S i gSiCfctt* (0 11)* 

fsncT. h^-f^x-z^-Lfe^cabi-y-tfty. (o i 

-1] *fi»C^h5-f^x-yf-Lt*&tCH>1«ca:5 
{<»B8:«poT^4. ±fgtf> (0 1-1) CD (- 

[0 0 9 5] jtfc. S i£taNH 4 OH/H 2 0 2 jg 
STUMttSLfcft. Siffl»!>7'J'<-*fc8 7 5T:fi( 40 
T<7>AsH 3 #H^TOZli:IC<fcoT. S i gffilC S3 
(Ol-l) SKBC^h^-fyxy^L&llttca 
(0 l l) ^(CT.h^T'x-y-f t£t§£{c 
li^+HC^Sfiffi&tom^aaCOG a A s 
J/Jitftt&iX*. TLX. ^OttJWJ. iJfEtf>i§«CDG 
a A s ISAlCJtlS L T^altt^SS^ffltt^a ^Ztffi 

[00 9 6] zroiS&MfcrosWfcii. S i Sfiro^'J * 
-fiaK* ? ioooic®«^ti. s i -a s09M^£;> 

*7l/>Klttr#T*a©JCtfLT. 8 7 5"CttT©« 50 
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^tciis i-Aso^ii*<. $&m>m\-j%im 

[0 0 9 7] 8 7 5"C«TT-7'J^-^L7;y7 

*\ G a A s <^JHt*affi3P£tttcfc^T«lTV n« 
JKBIl S i -G a ££-#SSv KT-&*±. IK 2 Ji 
iCD A s g£(Dit<Zff]tfy K» Si/GaA 
s <m*'F&£trma $HZZtlZSi>2>k%z.e>ftZ>. 
ttz. HRIC G a A s iBSt&Rtp. fcSWififcSgK 
7X-;uxg5:aSA7o<!:, G a A s Jtsl^XPS&Sl 

[0 0 9 8] El 7(1 t£S507x-;bXSfe*tSG 
a A s /SxDXbf 9 * i>*ntti&fim>$3e&SL'f i a 7 
7>f;i/ (2) ?ft*. ZO^SJCfeVNTlX Sigtgfc 
A s H3 SBSlcfT- 1 0 0 0"CT 1 O^HSjyj *-9L 
W ) . 4 0 1 0 0 AflDEfcRSfeJEfitfSfc 

«bOGaAs<gjSfSfijfS:^t (n) . 5 0 0GT-J? 
SI. 5«ni©TOfflGaAsif^yfil/i&{lE 

(A) . 9 0 0"C. 1 0^©7--JbSlT^ 
(x).-Hat. 5 0 01CT-JSS1. 5<tm<7>*gJ&05G 
aAsxtr**i/^;i/iiS:^LT^*. 3©*^leG 
a AsJf$:fS57*^tfi07x-;ucioT. ^Pi&JJU 

[0 0 9 9] 018(1. '&&(DT--)lxm$:1itZ>G 
a A s ^-rnxe^Jrv-v^fig^ffiCOfiE^iagyn 7 
T-l)\> (3) T'&o. dOyj&Kfcwm S i ©St 
A s H3 gffl^T- 1 0 0 0"CT' 1 0#l37*y £ , 
W) . 4 0 0*CT'i?$ 1 0 0 A<Df&&mtef&tZfz 
SX&GaAsfl&gjjfcftJf&j&RL/ (□) . 50CCTJ? 
51. 5tfmOm*SalGa Asxe^*i/^;i/Jf$:B)tS 
L (/\) . 9 0 0"C©7x-;i,5:3|H]^*Jig-f9— 77b 
-t? — f f;W7x-;b^ffv\ (x) , Si>'. 5 0 0*CT-J?5 
1. 5um<Dmg§i<DG&As3L£9*i/ J r)\,l§ZtfL-& 
LT^^S. ZOWBflkOGaAsxtTii+i/^JifefiS 

[0 1 0 0] tZ*>t>\ S i«S%NH4 OH/H 2 O 

2 srctwasi/fett. s i wm-tv 9 * % 1 5 

"C^TOA s H 3 »HWWofe»*. t6OB0S&kto 

t GaA s&fitf^g&ftlL S i Sffi±(C 
¥Stt^f«fitt<CJ:^G a A s «BfiHS»«Zi:*5T- 

z®Mffiii&a±iz!mmi?-zmtz±T'm 

9£tit&. Z^SIStl 8 7 5*COhT'7x-;i/^7-i 
tlf<S3MlC^$<x5S i -Ga®;if>K#WU S 
i - A s <D& » i;> ? 7" 1/ > KHStJ^Eas tiZZUZ 

[0 1 0 1] z<D$mmii~ (100) (011) 
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